
INTEGRATED SIMULATION OF THE FRONT-END
OF A NEUTRINO FACTORY

Charles H. Kim, LBNL

December 13, 1999

For the Front-End Workshop for a Neutrino Factory

October 11, 1999 – November 5, 1999, Berkeley, CA

Participants: Rick Fernow, Yasuo Fukui, Miguel Furman, Norbert Holtkamp, Paul Labrun,

Alessandra Lombardi, David Neuffer, Richard Scrivens, Eun-San Kim, Charles Kim,

Jocelyn Monroe, Andrew Sessler, Jonathan Wurtele, Gregg Penn, Nikolaos Vassilpoulos,

Chun-Xi Wang, Vincent Wu, Alexander Zholents, Michael Zisman

Other Contributors: Robert Palmer, Nikolai Mokhov

Objectives
The primary goal was to design and model the front end as a
complete lattice from just after the target to just before the linac
with the following design goals.

Design Goals
(PJK parameters, MUC046,  R. B. Palmer)

Transverse emittance εεεεx = 0.0015 m-rad normalised

Longitudinal emittance εεεεz = 0.028 m-rad normalized

Number of µµµµ+ transmitted / number of p+ in the driver > 0.1







Transverse distribution at the end of the cooling channel



Longitudinal Distribution at the end of the cooling section

Longitudinal distribution at the end of the cooling channel.



Longitudinal Distribution at the end of the cooling section
All bunches layed on top of each other







Vital Longitudinal statistics are displayed in the upper left box.



Longitudinal distribution just before the matching/bunching section.



Transverse distribution just before the matching/bunching section.



Lost particle distribution: Transverse distribution at the beginning of the cooling channel
minus muons survived in the cooling channel.
This plot shows that the large input beam emittance to the cooling channel is responsible
for the loss.




